THE LOWERING OF SERUM CHOLESTEROL
WITH A PATENTED

DIETARY FIBER SUPPLEMENT

ABSTRACT

High levels of serum cholesterol have been linked with coronary heart disease (CHD) for over
30 years. Early interventions included the prescription of drugs that inhibited the production of
cholesterol and areduction in the dietary intake of cholesterol. In recent years prescription therapy
has advanced in the fight against CHD. But this does not fully address the associated dangers.
These include dangerous but manageabl e side effects, drug interactions, excessive costs and insur-
ance claims. There is accumulating evidence suggesting that dietary fiber can reduce serum cho-
lesterol. The current study was designed to investigate the serum cholesterol lowering effect of a
patented dietary fiber supplement. This fiber supplement is manufactured by Rexall Showcase
International under the trade name Bios Life 2° Natural. Subjects (n=66) were taken from a random
blinded pool of patients currently at risk for CHD. Patients were monitored for total cholesterol
(TC), low density lipoprotein (LDL), high density lipoprotein (HDL), triglyceride (TG) and car-
diac risk (HDL:LDL). Fasting blood samples were obtained at the beginning of the study and then
monthly for three months. The results indicate that highest significant reductionsin serum TC
(14.9%) and serum LDL (17.9%) were achieved within the first 60 days of using the fiber supple-
ment. HDL increased (30.1%) significantly while TG decreased (30.7%). These statistics show
overal highly significant resultsin (TC), (HDL), (LDL), (TG). The most notable of these results
isin the highly significant reduction of cardiovascular risk (36%) in the HDL:LDL risk ratio. TC
reduction was seen as high as 45% with LDL decreases as low as 59% and HDL increases as high
as 48%. This variability is consistent with blood sampling and lack of diet and exercise restric-
tions. In conclusion, the use of a natural dietary fiber supplement, as part of an overall diet, proved
highly successful in lowering risk factors associated with Coronary Heart Disease (CHD).
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INTRODUCTION

Since the 1950s, there has been a tremendous amount of research investigating the link between
serum cholesterol and coronary heart disease (13,20). The higher the total plasma cholesterol concen-
tration, the greater the risk (10). Data from the Lipid Research Clinic study showed convincingly that
reductions in serum low density lipoprotein (LDL) were associated with reductions in myocardial
infarction and sudden cardiac death (21). Serum LDL was reduced by a combination of diet and drug
therapy. The authors concluded that for every 1% reduction in total cholesterol (TC), there was an
approximate 2% reduction in the risk of myocardial infarction and sudden cardiac death (21). This
study established the necessity for reducing serum cholesterol and LDL in the hope of reducing coro-
nary heart disease (CHD) in the general population. A more recent study conducted at Harvard
University Medical School tested 43,000 middle aged males for a duration of more than 6 years, and
showed that increasing fiber intake to 30gm daily resulted in a 41% reduction of M1 (Myocardia
Infarction) regardless of cholesterol level (33). It further showed significant reductions in cancer of the
colon, breast cancer, diabetes and diverticulitis. While impressive, the obtaining of 30gm of fiber per
day associated with diet alone is far from practical.

Recently, the National Cholesterol Education Program (NCEP) listed guidelines for treating adults
with high cholesteral (25). The guidelines recommended reducing total dietary fat intake to 30% of
total energy intake with less than 10% of the total energy intake coming from saturated fats. Moreover,
recommended levels of lipids and lipoproteins were LDL <130 mg/dL with documented coronary heart
disease and less than 130 with two or more cardiovascular risk factors and no documented coronary
heart disease; triglycerides (TG) <200 mg/dL; high density lipoproteins (HDL) >35 mg/dL ; and serum
TC <200 mg/dL (25).

Traditionally, treatment of high cholesterol has relied upon drug intervention with modest emphasis
on dietary intake considerations. Statin-based therapeutics have been commonly used to reduce serum
cholesterol (11). These drugs produce robust decreases in circulating cholesterol (25-45%) by inhibit-
ing cholesterol production in the liver (7,11,12). On the other hand, dietary intake elicits very modest
reductions (<15%) in serum cholesterol (14). While drug-based treatment appears to induce the
desired results, there are often serious problems associated with these drugs. These problems range
from cholestatic hepatitis induced by the statin drugs (30) to muscular damage due to the interaction
between these drugs and blood clotting inhibitors (28).

Epidemiologica evidence suggests that dietary fiber intake reduces CHD in certain populations.
Individuals consuming a diet high in fiber tended to exhibit alower incidence of myocardia infarction
and sudden cardiac death (20,24). Thisinitial research suggested that cholesterol-lowering benefits
were found mostly with diets high in oat fiber or bran. However, clinical studies investigating blood
glucose maintenance with high-viscosity resins like guar gum and pectin showed demonstrable
reductionsin TC and LDL as well (22,32,36).
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Drug intervention has been the most common form of intervention therapy. This therapy relies
upon a two-phase model (37). Phase one utilizes diet modification and exercise for reducing circulat-
ing serum TC and LDL. Phase two incorporates cholesterol-inhibiting drugs like pravastatin, lova-
statin, and fluvastatin for lowering serum levels along with phase one components. The resurgence of
natural medicine and the mounting evidence showing the success of fiber-based therapy for lowering
serum TC and LDL have prompted the suggestion of athree-phase model. This model incorporates the
use of fiber therapy in between diet and exercise, and drug-based therapy for lowering serum TC and
LDL (37). Considering the higher costs and adverse side effects associated with drug-based therapy
and the trend for medical cost containment, it is prudent that more cost-effective steps for reducing
serum TC and LDL be examined.

Therefore, the present study was designed to investigate the effect of a fiber supplement on circu-
lating levels of cholesterol and lipoproteins (LDL and HDL). The study examined serum changesin
patients, (N=66) without the requirement of a control group, at risk for CHD, but not currently on cho-
lesterol-lowering medication. It was hypothesized that reductions in circulating cholesterol and LDL
using fiber supplementation, as part of an overall diet, would be similar in magnitude to that produced
via medications used to treat high cholesterol.
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METHODS

Subjects. Patients (n=66) with known cardiovascular risk profiles, not currently taking medication
to lower cholesterol levels, were considered for the study. Subjects were recruited from multiple physi-
cian clinics specializing in cardiovascular disease, one in Florida (n=28) and one in California (n=12)
and one in Georgia (n=26). Subjects’ ages ranged from 20-60 years and were admitted to the study
using the following criteria:

* Total cholesterol at or above 200 mg/dL; or

* Low density lipoprotein at or above 180 mg/dL; or
« High density lipoprotein below 50 mg/dL ; or

* Triglycerides at or above 180 mg/dL

Protocol. The patients were interviewed and evaluated in the physician’s office. A blood sample
was taken from the patient after a 12-hour fast. The resulting blood profile determined suitability for
the study (see above). Patients were informed of the study’s objective and given information regarding
the commercial dietary product. They were asked to remain on their current diet and to continue their
normal daily routine. The patients were asked to mix the powdered product containing 4.5 grams of
Bios Life 2° Natural with a cold glass of water and to immediately consume the liquid. This was done 15
minutes prior to breakfast and dinner every day for the duration of the study. Patients were then asked
to return to the clinic where a fasting blood sample was taken 30, 60 and 90 days later.

Product. The natural dietary fiber supplement consisted of a mixture based on a Patented formula
(# 4,824,672) and (# 4,883,788) titled “Method and Composition for Reducing Serum Cholesterol”
manufactured by Rexall Showcase International under the trade name Bios Life 2° Natural. This patent-
ed formula consisted of pectin, guar gum, gum arabic, oat fiber, and locust bean gum. This product
also contained various vitamins (beta carotene, vitamin E, vitamin C, niacinamide, vitamin B-12,
pyridoxine HCI, riboflavin, thiamine HCI, biotin, and folic acid). In addition, chromium polynicotinate
and selenomethionine were added to enhance the metabolic aspects of the product. To improve
palatability, Stevia, a natural fiber with known natural sweet effect, was added to the product mix.

Statistical Analysis. Patient information was analyzed using SPSS PC+ program on a Hewlett-
Packard computer. Significance was set at p<0.05 level of confidence. All datais reported as the mean
and standard error of the mean. A repeated measures ANOVA was performed on all variables. Tukey's
test was used when a significant F-ratio was obtained.
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RESULTS

Total Cholesterol. Overall, serum TC significantly decreased (F=17.58; p < 0.01) over the course
of the study (see Figure 1). After one month, serum TC was decreased (233.88+5.58 mg/dL) compared
to baseline (258.35+ 6.86 mg/dL). Serum TC reached its lowest level after 60 days (218.27+6.31
mg/dL) and remained relatively constant by the end of the 90-day period (219.9+5.98 mg/dL).

Figure 1 — Serum Total Cholesterol
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Figurel
Average percent change (%) from baseline for serum total cholesterol (TC). Asterisk reflects significance (p < 0.05) from baseline.

Low Density Lipoprotein. As shown in Figure 2, serum LDL decreased significantly (F=28.08;
p<0.01) during all periods of the study. Baseline levels of LDL (171.57+6.43 mg/dL) were within
population norms. Reductions in serum LDL were achieved after just 30 days (141.57+5.5 mg/dL) on
the dietary fiber supplement. As noted with TC, serum LDL reached the lowest level after 60 days
(134.8+6.25 mg/dL). The 90-day level (140.88+5.44 mg/dL) was close to that observed after 30 days.

Figure 2 — Serum Low Density Lipoprotein
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Figure 2
Average percent change (%) from baseline for serum low density lipoprotein (LDL). Asterisk reflects significance (p < 0.05) from baseline.
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High Density Lipoprotein. Baseline serum HDL (38.35+1.72 mg/dL) values were much lower
than study guidelines (<50 mg/dL). This low, baseline level was increased (42.10+1.81 mg/dL) after
just 30 days. The 60- and 90-day serum levels were 48.95+1.82 mg/dL and 49.9+2.13 mg/dL, respec-
tively. This trend was significant (F=21.51; p<0.01). (See Figure 3.)

Figure 3 — Serum High Density Lipoprotein
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Figure 3
Average percent change (%) from baseline for serum high density lipoprotein (HDL).
Asterisk reflects significance (p < 0.05) from baseline.

Triglycerides. Figure 4 shows the pattern of serum TG. There were variable changes noted for
serum TG at times during the study. Serum TG exhibited variability during the three-month study,
declining by amost 30% after 90 days.

Figure 4 — Serum Triglycerides
Percent (%)
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Figure4
Average percent change (%) from baseline for serum triglycerides (TG).
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Ratios. HDL: LDL risk ratio was significantly reduced (36%) over the three-month period. The
ratio of TC:HDL was significantly different (F=19.86; p < 0.01) over the three-month study. The ratio
declined by 18.6% after 30 days and reached its lowest level by day 60 (34.5%). By day 90, the ratio
was still below baseline levels (34.2%), but unchanged from day 60. Table 1 reflects the various
cholesterol:lipoprotein ratios derived from serum values.

Table 1. The change in various ratios commonly used for assessing cardiovascular risk. Data repre-

sented as mean + S.D.

Table 1
TC:.LDL TC:HDL LDL:HDL
Baseline 1.56+0.37 7.31+2.75 4.83+1.94
90-day 1.63+0.44 4.81+1.87 3.10+1.42
t-Test n.s. p<0.01 p<0.01
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DISCUSSION

The use of a patented dietary fiber supplement proved highly successful in reducing serum total
cholesteral (TC) and low density lipoprotein (LDL). The degree of these reductions falls within levels
normally associated with anti-cholesterol drugs. The present study has great implication for individu-
alsinterested in lowering their serum cholesterol naturally with limited side effects.

Coronary heart disease (CHD) is one of the leading causes of death in the population (26,31).
While factors like obesity, diabetes, smoking and hypertension have been shown to influence CHD
risk, serum cholesterol seems to show the strongest correlation (1,11,12). In 1950, Moreton demon-
strated the relationship between chylomicronemia (the soluble cholesterol and fat fraction in the intes-
tine) and the incidence of atherosclerosis (24). Since then there have been numerous studies showing
the prevalence of CHD in those individuals with high levels of TC and LDL (13). Data from the Lipid
Research Clinic (21) established the final link between cholesterol and the incidence of CHD risk.
This study investigated 3,806 men over seven years and showed convincingly that a 1% reduction in
TC resulted in a 2% reduction in myocardia infarction and sudden cardiac death. L ater, the National
Institutes of Health Consensus Conference on Cholesterol advocated the aggressive identification and
treatment of individuals suffering from elevated blood cholesterol (26).

This medical mandate gave rise to a tremendous amount of research on cholesterol. Basically, after
consumption, dietary cholesterol and fat appear in the bloodstream and are immediately transported to
the liver. Dietary cholesterol has a very small influence on circulating cholesterol (less than 15%), but
nevertheless should be reduced (6,14). It is the consumption of fat (e.g. triglycerides) that has a
tremendous impact on circulating cholesterol. The ingestion of dietary fats gives rise to elevated cho-
lesterol levelsin the circulation. After traveling to the liver these globules are converted into the vari-
ous cholesterol fractions (14). The enzyme regulating the production of cholesterol and bile acidsin
the liver is 3-hydroxy-3-methylglutaryl-CoA reductase (9). The preponderance of drug-related therapy
is based upon inhibiting this enzyme for reducing serum cholesterol levels.

During this same time, a substantial body of evidence was accumulating regarding the low inci-
dence of CHD in certain populations. Further investigation indicated that one of the main correlated
items was the ingestion of adiet high in fiber (20). These findings soon led to further research regard-
ing the turnover of cholesterol within the Gl tract. It soon became evident that the majority of choles-
terol is excreted into the Gl tract from the bile duct, as bile salts. Later, it was discovered that after tra-
versing further down the Gl tract cholesterol was taken back up into the bloodstream (5,14).
Therefore, almost 95% of cholesterol is recycled viathis process for use in various systems throughout
the body (5). Normally, this process is very important in the body since cholesterol is an important
molecule in many enzymes and cellular structures (14). However, the problem arises when there is an
overproduction of serum LDL either due to genetic disposition or elevated dietary fat and cholesterol
intake. The result is an increased incidence of cholesterol deposition into the lining of the arteries
(11,12,13).
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The understanding of cholesterol-Gl recycling led to the discovery that certain products could bind
up bile salts, and thus reduce the ahility for cholesterol to be reabsorbed back into circulation (5,8).
The actual mechanism of action for dietary fiber is still unclear (5). It has been purported that dietary
fiber combines with the bile salt-cholesterol molecule for transport out of the body. Some products
like guar gum and pectin have a greater affinity for bile salts and therefore have a greater ability to
reduce circulating cholesterol. Guar gum and pectin have been purported to exert their effect due to
their viscosity (5,19,36). These two resins may increase the resistance for cholesterol absorption at the
intestinal wall by altering the unstirred water micro-layer (19). Regardless of the mechanism, thereis
accumulating evidence in both animal and human studies regarding dietary fiber’s influence on reduc-
ing serum TC and LDL.

In the present study, serum TC was significantly reduced after three months of dietary fiber supple-
ment ingestion. The 15% reduction in TC achieved using a natural dietary fiber is as aggressive as that
found using cholesterol-lowering drugs. In a controlled study using 40 mg pravastatin per day, Milani
et a. (23) reported a decrease in serum TC by 23% after four weeks. Serum LDL was decreased by
31%. Similar findings have been reported in other studies using pravastatin and fluvastatin (16,23,27).
The present dietary fiber regimen elicited a reduction in serum LDL by 18%. The reductions for TC
and LDL in the present study were highly significant and were achieved without modifying patient
diet. These findings are comparable to our additiona data (n=31) using an artificially sweetened (sac-
charin ) dietary fiber supplement. In this group (see Figure 5), significant reductions were found for
LDL after 30 days, athough serum TC was unchanged. Subjects that remained on the fiber supple-
ment for another 30 days (n=26) exhibited significant reductions in both serum TC (11.1%) and LDL
(30.3%).

Figure 5
I Total Cholesterol
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Figure5

Pilot data (average) using saccharin sweetened dietary fiber supplement. Thirty-day data reflects 31 subjects.
Sixty-day data reflects 26 subjects. Asterisk reflects significance (p < 0.05) from baseline.
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There are afew classic human studies using dietary fiber supplementation for lowering serum TC.
The mgjority of these studies were derived from early attempts to maintain carbohydrate metabolism
in non insulin-dependent diabetes mellitus (NIDDM) patients using agents like guar gum and pectin
(22,32,36). Besides helping to regulate blood glucose better, it was also noted that these patients tend-
ed to experience lower circulating cholesterol and LDL. In 1981, Kahn et al. (18) reported that guar
gum ingested daily, decreased serum TC by 17%. Spiller et a. (35) compared a guar gum mixture
with an oat fiber source for reducing serum TC and LDL. While both showed reductions in TC and
LDL levels, only the guar gum mixture elicited significant changes. A more recent study by Jensen
et a. (17) confirms the findings of the present study. Basically, the authors reported that patients taking
amedium viscosity mixture (guar gum, pectin, psyllium and locust bean gum), three times a day for
four weeks, experienced a reduction in serum TC by 10% and serum LDL by 14% compared to our
14% and 17% reductions, respectively. Their subjects experienced no change in HDL compared to our
positive increase of 30%. Cara et al. (3,4) have shown that dietary fiber consisting of oat bran, rice
bran, wheat fiber and wheat germ reduce serum cholesterol to various degrees. A recent summary
states that pectin, guar gum, psyllium and oat bran have demonstrable cholesterol-lowering effects (38).
Legumes, barley, rice bran and other types of gum have possible effects, while wheat fiber, cellulose
and lignin have questionable value for lowering serum cholesterol. Overall, dietary fiber does seem to
reduce serum cholesterol and serum LDL in humans as found previously in guinea pigs (8), rats (9) and
hamsters (15,39).

Therole of HDL is still quite controversial. Some researchers have suggested that HDL transports
cholesterol from the lining of arteries (12). This process would then reduce the damage to the arteries,
lowering the likelihood of atherosclerosis. In contrast there are reports suggesting that the role of
HDL is not clearly understood (11,13). Whatever the mechanism, it is known that a high level of HDL
is associated with lower CHD risk (1,21,22). As reported previoudly, we found a 30% increase in HDL.
In contrast, the study by Milani et a. using pravastatin resulted in no significant change in HDL after
four weeks (23). Jacotot et a. (16) demonstrated an increase in HDL (18%) with pravastatin treatment
after alonger study period (16 weeks). We found a 12.6% increase in HDL in our unpublished work.

As mentioned previously, the real aim of any cholesterol management intervention is the lowering
of circulating cholesterol fractions, while at the same time increasing serum HDL. Using the guidelines
established by the Lipid Research Clinic (21), it can be assumed that the 14% reduction in serum TC
resulted in an approximate 30% reduction in CHD risk in our subjects. Moreover, the reduction in
serum LDL afforded by dietary fiber has implication for coronary bypass patients. The recently
published Post Coronary Artery Bypass Graft Trial (29) demonstrated that lowering serum LDL below
100 mg/dL with statin-based therapy significantly reduced the progression of atherosclerosisin bypass
grafts. Therefore, our data supports the use of dietary fiber in the 3-step model of cholesterol manage-
ment for both individuals at risk for CHD and individuals recovering from CHD.
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There is aneed to utilize various cholesterol ratios (e.g. TC:HDL; LDL:HDL) to document actual
changes in CHD risk reduction after a given treatment. The National Cholesterol Education Program
(25) cautions against relying solely upon such practice and urges the additional independent assess-
ment of TC, LDL, HDL and TG. As noted in the PROCAM study, individuals with an elevated
LDL:HDL ratio greater than 5 and high serum TG have a 10-fold increase in cardiovascular risk (1).
In the current study, we observed a significant reduction (36%) in the LDL:HDL ratio (4.83 to 3.1).
The implication is that dietary fiber supplementation can aid in the lowering of this ratio and thereby
reduce cardiovascular risk. We also found a significant decrease in the TC:HDL ratio, athough
TC:LDL was unchanged (see Table 1). However, no assurances should be inferred as to the individual
results a patient may obtain with the use of this dietary supplement.

As with any prescribed therapy, an understanding of the risks and benefits is warranted. 1t should
be obvious that the benefit of dietary fiber therapy is a decreasein serum TC and LDL. In addition,
there have been several reports indicating that dietary fiber intake reduces hunger, aids in satiation and
leads to possible weight reduction (2,34). The only drawbacks associated with dietary fiber are the
reported increases in flatulence and bowel movements (2,34). It is hard to imagine that these limited
inconveniences should outweigh the resounding benefits to CHD risk reduction afforded by dietary
fiber intake.

In summary, patients at risk for coronary heart disease exhibited significant reductions in serum
cholesterol after using a natural dietary fiber supplement. This fiber supplement is manufactured by
Rexall Showcase International under the trade name Bios Life 2° Natural. The magnitude in change
was as initially anticipated, and the current findings support the use of a natural dietary fiber supple-
ment for cholesterol management in adults.
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